ABSTRACT -Context -Transjugular intrahepatic portosystemic shunt (TIPS) is the non-surgical treatment option with low level of morbi-mortality and possibility of accomplishment in patients with severe hepatic dysfunction which aims at decompressing the portal system treating or reducing the portal hypertension complications. ). Global mortality occurred in 41 (60.3%). Conclusions -Mortality is directly related to clinical factors of patients, being Child-Pugh and MELD classifications predictors of mortality, with more impact in patients with Child-Pugh class C and MELD > 15. The complications found were similar to those described in the literature, although the dysfunction by stent stenosis (26.4%) was lower than in the most of the studies and the encephalopathy incidence (58.3%) was higher. Probably, the high incidence of encephalopathy is explained by the low incidence of stenosis. HEADINGS -Portasystemic shunt, transjugular intrahepatic. Hypertension, portal.
INTRODUCTION
Hepatic cirrhosis is a chronic disease histologically characterized by the presence of regenerative nodules surrounded by diffuse fibrosis (21) . It is the common final stage of several hepatic disorders of different etiologies, as ethylism and viral chronic hepatitis, besides metabolic, vascular or biliary (13) . The distortion of the hepatic architecture caused by cirrhosis leads to the increase of intrahepatic resistance resulting in portal hypertension (11, 21) , being this its major complication with important clinical complications such as ascites, digestive hemorrhage
MORTALITY AND COMPLICATIONS IN PATIENTS WITH PORTAL HYPERTENSION WHO UNDERWENT TRANSJUGULAR INTRAHEPATIC PORTOSYSTEMIC SHUNT (TIPS) -12 years experience
by gastroesophageal varices, hypertensive gastropathy, congestive splenomegaly, hepatic encephalopathy, hepatorenal syndrome, hepatopulmonary syndrome, change in the metabolism of drugs or endogenous substances which are usually eliminated by the liver (2) . Cirrhotic patients with portal hypertension present high prevalence of gastroesophageal varices rupture is one of the most severe and frequent complications being possible to occur in up to 40% of these patients (18) . High digestive bleeding is one of the main death causes in cirrhotic patients (29) , with mortality around 30% in the course of acute hemorrhage and from 15% to 20% with adequate treatment. The risk of rebleeding after the first hemorrhage episode within a year is from 60% to 80% associated with high morbimortality (18) . There are several factors associated with the risk of bleeding, and among them the portal pressure gradient > 12 mm Hg, hepatic dysfunction evaluated by Child-Pugh classification, varices caliber and continuous use of alcoholic drinks (9, 12) . Pressure of ascites, serous albumin < 3.3 g/dL and portal pressure gradient > 18 mm Hg are important risk factors associated with rebleeding (18) . There are many therapeutic options for the treatment of acute and recurrent varices bleeding, which include pharmacological, endoscopic treatment and the surgical portosystemic shunts (9, 11, 12, 23) . The transjugular intrahepatic portosystemic shunt (TIPS) appeared as a non-surgical option as treatment for portal hypertension complications due to the low level of morbimortality, possibility of performance in patients with severe hepatic dysfunction, and for being a minimally invasive procedure that can be carried out without the need of general anesthetics.
TIPS aim is to decompress the portal system, treating or reducing the complications of the portal hypertension. The procedure is carried out by intervening radiologic technique, with percutaneous puncture of the internal jugular vein and, creation of an intrahepatic communication between a branch of the portal vein and the hepatic vein with the insertion of an expandable metallic stent in the parenchymatous path (9) , and its success rate is approximately 90% (3) . Despite TIPS success in decompressing portal vein, the hepatic function may worsen after the procedure, early mortality reported is from 3% to 44% (5, 20) and the mortality rate in one year is from 10% to 58% (5) . Recent studies show that factors associated with bad prognosis in patients who underwent TIPS include previous encephalopathy, Chil dPugh class C, emergency TIPS and MELD > 18, being these mortality predictors (5, 10, 20, 24, 28) . TIPS complications divide in those concerning its installation and immediate and late hemodynamic consequences which occur in about 10% of patients being mostly mild (6, 23) . More severe complications occur from 1% to 2% and include hemoperitoneum, sepsis, hemobilia, worsening of hepatic and cardiopulmonary insufficiency (23) . After the procedure, there may occur complications as lung acute edema, pneumonias, adult respiratory distress syndrome and kidney acute insufficiency (4) . Bacteremia or bacterial sepsis may also occur from 1% to 2% of cases, being necessary, before the procedure, perform antibiotic prophylaxis (22) . Among long term complications, the most common are hepatic encephalopathy which occurs in up to 30% (29) and stent dysfunction by stenosis (18% to 78%) or thrombosis (10% to 15%) (3) . A metanalysis (29) showed that the most common cause of rebleeding in patients with TIPS is stent dysfunction and, that the rebleeding rate is progressive reaching up to 26% in 1 year and 32% in 2 years.
This study aimed at describing the profile, analyzing global and early mortality as well as the complications in cirrhotic patients who underwent TIPS as treatment for digestive hemorrhage by portal hypertension. 
METHODS

Retrospective
RESULTS
All the patients with portal hypertension who underwent TIPS because of failure in digestive hemorrhage treatment were evaluated. Those who had TIPS installed successfully were included, comprising a total of 72 patients. Figure 1 shows how the casuistic of this study was obtained. Statistical results concerning TIPS indication, TIPS characterization (urgency or elective procedure); number of stents implanted, initial rating by Child-Pugh classification and MELD are presented in Table 2 . Upper digestive The association of mortality with etiology, TIPS characterization, initial rating Child-Pugh and MELD classifications were analyzed by chi-square test. The results present hemorrhage is the most prevalent, occurring in 62 (86.1%) patients, also appearing associated with other complications in 9 (12.5%) patients. However, low digestive hemorrhage motivated TIPS in only 1 (1.4%) patient.
The procedure was carried out in an elective way in 35 (48.6%) patients and in urgency mode in 37 (51.4%). The great majority of patients 63 (87.5%) had only one stent installed and 7 (9.7%) received two stents, and only 1 patient needed to have three or four stents installed (1.4%).
Child-Pugh and MELD indices were calculated before TIPS performance. Concerning initial rating by Child-Pugh classification, it was observed that 14 (20%) patients were Child-Pugh A, most of the patients 33 (47.1%) were ChildPugh B, while 23 (32.9%) Child-Pugh C. Initial MELD was obtained in 68 patients of the sample being the median 14.5 with minimum value 6 and maximum 37. The results also show that 37 (54.4%) of patients reached more than 15 points, whereas 31 (45.6%) had up to 15 points. The average hospitalization time of patients who underwent the procedure was 10.8 days (interval from 1-82 days). From the 72 patients studied who underwent TIPS, 21 (29.2%) also underwent liver transplant.
Patients' mortality was evaluated according to global death and death occurring in up to 30 days (early mortality). From the 72 patients studied, 19 (26.4%) died precociously. In this analysis, 68 patients were considered global mortality, since life status was not confirmed in 4 patients for losing track of them. From this total, 41 (60.3%) died, being this the global mortality rate which is represented in Figure 2 .
in Table 3 show that mortality is significantly higher among patients with Child-Pugh C (90.9%) (P = 0.02) in relation to Chil d-Pugh A and B. Regarding MELD classification, mortality was higher in patients with initial score above 15 (75.9%) (P = 0.440). For etiology and TIPS characterization variables, it was observed that total death percentages keep similar in the different categories in each of these variables and values of P = 0.797 and P = 0.884 do not show association with global mortality. On the other hand, early death was associated with Child-Pugh score (P = 0.004) and MELD with rating higher then 15 (P = 0.002), Table 4 .
For TIPS indication it is noticeable that deaths in up to 30 days occur more frequently for urgency TIPS (37.8%) (P = 0.023).
Complications reported in the study are presented in Table  5 . It is observed that the most prevalent complications were hepatic encephalopathy which occurred in 42 cases (58.3%), variceal rebleeding in 23 (31.9%) and TIPS stenosis/dysfunction in 19 (26.4%), being that 9 out of these presented rebleeding. Acute infections (pneumonias, urinary tract infection and spontaneous bacterial peritonitis) in 15 (21.1%) patients and acute kidney insufficiency in 11 (15.2%). Technical complications were observed in 7 (9.7%) patients being 2 cases of cervical hematoma, 1 case of stent fracture with migration to the pulmonary artery, 1 case of stent migration to the right ventricle, 1 case of stent migration to the right atrium, 1 case of pneumothorax associated with cervical hematoma and 1 case of hemothorax. 
DISCUSSION
TIPS is a well established procedure for patients with portal hypertension complications such as acute bleeding and rebleeding of gastroesophagic varices refractory to clinic endoscopic treatment (1) . TIPS has been used mainly for variceal bleeding, but seems to be efficient in refractory ascites as well (7) . Owen et al. (22) study demonstrate that esophagogastric varices rebleeding is one of the main causes of death and occurs in 35% of patients in 6 weeks, and in 75% of patients in a period of 1 year if secondary therapies are not implemented, being that TIPS may control bleeding in 90% of acute pictures. The authors found rebleeding with TIPS in up to 25% of patients and with endoscopic treatment in up to 50%. On the other hand, the index for hepatic encephalopathy is higher in TIPS when compared to endoscopic treatment 30% and 15%, respectively.
Montgomery et al. (20) evaluating 119 patients who underwent elective TIPS presents early mortality in 13 (10.9%) and Ferral et al. (10) in 19 (11.4%), from the 166 patients studied. Zhuang et al. (30) studies report early mortality of 23 (22.3%) from 103 patients. In a 2 ½ year follow-up, Jabbour et al. (14) report global mortality in 21 (24.7%) from the 85 patients studied in the sample, being that 25 of these underwent urgency TIPS with mortality of 13 (52%) patients. Russo et al. (24) in a 3-year follow up show a global mortality of 30 (33%) and early mortality of 18 (20.4%) from 88 patients evaluated, and in a sample of 129 patients followed during a 2 ½ year period; Chalasani et al. (5) point global mortality of 54 (41.9%) and early mortality of 30 (23.2%).
Yoon et al. (28) , in a 73 patient sample who underwent emergency TIPS for acute bleeding control with a 10-year follow-up report early death in 23 (31.5%) and a global mortality of 43 (58.9%) patients. Studies of Tzeng et al. (27) , with 107 patients followed by a 10-year period, report that there were not deaths during TIPS procedure, but 82 (77%) from the patients died during the observation period. Thirty (28%) patients had early death and 53 (50%) died within 1 year.
Most of the reports found in the literature show a follow-up shorter than this study's which was during a 12-year period, being observed only two long term studies of 10-year followup (27, 28) . This study shows early death occurrence in 19 (26.4%) patients and global mortality of 41 (60.3%) patients. Thus, global mortality rate is similar to or inferior when compared to long term studies as Yoon et al. (28) (58.9%) and Tzeng et al. (27) (77%). Yet, early mortality which independs on the follow-up period presents similar rating to those shown in literature as in Zhuang et al. (30) (22.3%), Chalasani et al. (5) (23.2%), Tzeng et al. (27) (28%). In Kisilevzky's (17) study with 44 patients, no statistically significant difference in global mortality of patients who underwent TIPS was found when compared to those performed in elective indication or urgency, whose results corroborate those found in this study.
Encarnación et al. (8) study with 65 patients report that patients who undergo urgency TIPS have a significantly worse prognosis than those which are performed in elective way. Early mortality in urgency TIPS was 28% and 4% in elective TIPS (P = 0.043). Yet, Kisilevzky (17) did not demonstrate statistically significant difference showing early mortality of 21.4% of patients undergoing urgency TIPS and 10% in elective TIPS (P = 0.313). In this study, when evaluating early mortality, it is found statistically significant difference (P = 0.023) being higher the number of deaths in urgency procedures in 14 (37.8%) patients when compared to elective procedure in 5 (14.3%) patients corroborating Encarnación et al. study (8) . Ferral et al. study (10) with 166 patients report statistically significant difference in early mortality rate in patients with MELD ≤ 17 (7.3%) which is lower when compared to patients with MELD > 17 (7.3%) (P = 0.01). In patients with MELD ≤ 10 early mortality was 0% and in patients with MELD ≥ 25 it was 42.6%. This study shows early mortality in patients with MELD > 15 of 41.9% (P = 0.002) and global mortality of 75.9% (P = 0.044) when compared to patients with MELD ≤ 15 with early mortality of 16.2% and global mortality of 51.4%.
Encarnación et al. (8) , in a study with 65 patients reported early mortality in 38 (8.8%) patients, Child-Pugh class A and B and in 9 (29%) patients class C with statistically significant difference. Russo et al. (24) evaluating 90 patients report global mortality in patients with Child-Pugh class A of 12%, class B of 28% and class C of 54%, showing statistically significant difference (P = 0.01). Corroborating literature, this study presents statistically significant difference in early mortality which is higher in patients Child-Pugh class C (52.2%) when compared to classes A (14.3%) and B (15.1%)(P = 0.004) and in global mortality also higher in class C (90.9%) when compared to classes A (50%) and B (43.3%)(P = 0.002). Data from this study corroborate data presented in the literature which show both classifications as predictors of mortality, global as well as early.
TIPS complications may be inherent to the procedure and include questions related to venous access, such as hematoma, infection, lesion of carotid artery and pneumothorax. Other complications include infection, contrast induced nephropathy and cerebral vascular accident (related to the presence of nonrecognizable patent foramen ovale).
Late complications include stent dysfunction, hepatic encephalopathy and esophagogastric variceal rebleeding (15) . Sanyal et al. (25) study report that technical complications which may occur during the procedure are accidental carotid artery injury and tracheal punction, arrhythmias, capsule lesion in up to 33%, although hemoperineous development is rare. Portal vein extrahepatic punction with uncontrollable hemorrha ge is seen as a rare complication, fatal though. The main complication related to TIPS is encephalopathy which appears in approximately 30% of patients and generally occurs between the 2nd and 3rd weeks. Another complication related to TIPS is the stenosis which occurs in approximately 75% of patients from 6 to 12 months.
Boyer and Haskal (3) in a guideline published in 2010, report as the procedure complications, TIPS dysfunction by thrombosis from 10% to 15% and by stenosis from 18% to 78%, and also the worsening or new cases of encephalopathy from 10% to 44%, chronic encephalopathy from 5% to 20%, intraperitoneal bleeding from 1% to 2% and sepsis from 2% to 10%.
In a review, Rosado and Kamath (23) report that the worsening and new cases of encephalopathy occur from 13% to 44%, need of intervention to keep stent patency was reported from 18% to 78% of patients treated with TIPS. Stent dysfunction is the most common cause of rebleeding which is reported in 26% within 1 year after procedure and in 32% in 2 years. Jabbour et al. (14) , analyzing 85 patients who underwent TIPS, report that 35 (47.3%) developed encephalopathy, and 17 (20%) cases of rebleeding, finding stent dysfunction in 7 (41%) of these patients. During average follow-up of 6 months, 45 (52%) patients presented stent dysfunction. Technical complications were observed in 6 (7%) cases, among them a case of migration to the right atrium. Russo et al. (24) in a study with 90 patients points as mains complication stent dysfunction in 44 (49%) cases in a 1-year procedure.
Chalasani et al. (5) in studies with 129 patients report stent dysfunction in 33 (26%) and encephalopathy in 26 (20%). Rebleeding occurred in 10 (8%) of these patients. Fifty-four patients (41.9%) died during follow-up period, being that 30 (23.3%) died in the first 30 days after TIPS placement. The most common cause of death with more than 30 days was acute hepatic insufficiency.
Zhuang et al. (30) in a sample of 103 patients, report that rebleeding occurred in 30 (32.26%) patients, shunt acute thrombosis in 13 (13.6%) and stenosis in 41 (43.16%). Technical complications were reported in 5 (4.8%) patients including a case of stent migration to the right atrium. Yoon et al. (28) study with 73 patients observed 33 (45%) cases of stent dysfunction and rebleeding occurrence in 1 year in 19 (26%) of patients.
In his study with 44 patients Kisilevzky (17) report complications in 9 (20.5%) patients who underwent TIPS, being encephalopathy in 6 (13.7%) patients, 1 (2.27%) case of inguinal hematoma, 1 (2.27%) case of cervical hematoma and 1 (2.27%) case of hemobilia by lesion of hepatic artery right branch and TIPS occlusion in 5 (11.33%) patients.
As previously demonstrated (26) , this study pointed encephalopathy as the main complication in 42 (58.3%) cases, higher indices than those reported in the literature which range from 10% to 44% (16) . Chronic encephalopathy was observed in 12 (16.7%) corroborating with literature with ratings from 5% to 20% (16) . Variceal rebleeding was observed in 23 (31.9%) cases matching the reports of Zhuang et al. (30) (32.26%) and Rosado and Kamath (23) (32%). TIPS dysfunction/stenosis was observed in 19 (26.4%) of cases, lower indices than those found in most of the studies as Jabbour et al. (14) (52%), Zhuang et al. (30) (43.16%), Russo et al. (24) (49%), Yoon et al. (28) (45%) and Sanyal et al. (25) (75%). Acute infections were found in 15 (20.8%), acute kidney insufficiency in 11 (15.2%) and cardiologic complications with arrhythmia in 2 (2.9%) of cases, however these complications are not reported in indices in literature (4) . Technical complications were observed in 7 (9.7%) patients, being these similar to those observed in other studies, such as hematomas on the puncture site and stent migration, but with higher indices than those reported by Jabbour et al. (14) (7%) and Zhuang et al. (30) (4.8%). Most authors claim that TIPS is an effective procedure in controlling portal hypertension complications, mainly variceal bleeding and ascites. Some authors (14, 17, 19) also report the use of such procedure as an alternative method for the control of these complications and increase of survival time of patients who wait for transplant as definite alternative, being seen as a "bridge" for liver transplant.
Data found in this study lead us to the conclusion that the hepatic disorder etiology did not influenced early or global mortality in patients. There has been no difference in global mortality rate of patients who underwent urgency TIPS compared to elective, however, the difference between these groups was observed when evaluating early mortality rate, being the number of deaths higher in urgency TIPS. Child-Pugh and MELD classifications proved to be predictors of mortality, being observed higher global and early mortality in patients with Child-Pugh class C and MELD > 15 classification. As for complications found, they were similar to those described in literature, although the percentage of stent stenosis/dysfunction occurrence was lower than in most of the studies and encephalopathy was higher. There was no explanation for the low incidence of stenosis of the stent in this study. However, it is believed that this explains the high incidence of encephalopathy in this series.
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